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6PDOODQG0HGLXP(QWHUSULVHVLQ&RQVWUXFWLRQ
60(¶V SOD\ DQ LPSRUWDQW UROH LQ WKH FRQVWUXFWLRQ VHFWRU JOREDOO\ 60(V DUH GHILQHG DV QRQVXEVLGLDU\
LQGHSHQGHQWILUPVZKLFKHPSOR\OHVVWKDQHPSOR\HHVZKHUHVPDOOILUPVDUHJHQHUDOO\WKRVHZLWKIHZHUWKDQ
HPSOR\HHV DQGPLFURHQWHUSULVHV KDYH DW PRVW  HPSOR\HHV +RZHYHU 60(V DFFRXQW IRU RYHU  RI ILUPV
FRUUHVSRQGLQJWRRIHPSOR\PHQWLQPDQ\VHFWRUVLQFOXGLQJFRQVWUXFWLRQZKHUHWKH\ZRUNDVFRQVXOWDQWV
FRQVWUXFWRUVRUVXSSOLHUVRQDYDULHW\RIFRQVWUXFWLRQSURMHFWV>@*LYHQWKLVWHFKQRORJ\DQGJOREDOLVDWLRQKDVEHHQ
VHHQWRHPSKDVLVHWKHLPSRUWDQFHRIHFRQRPLHVRIVFDOHDQGPDQ\RIWKHWUDGLWLRQDOVKRUWFRPLQJVDVVRFLDWHGZLWK
60(V HJ ODFN RI ILQDQFLQJ GLIILFXOWLHV LQ H[SORLWLQJ WHFKQRORJ\ FRQVWUDLQHG PDQDJHULDO FDSDELOLWLHV ORZ
SURGXFWLYLW\ULVNDYHUVLRQ>@,WLVLQWKLVEDFNGURSWKDWDQHZURDGPDSLVQHHGHGIRUWKHXVHRI,&7E\60(VLQWKH
EXLOWHQYLURQPHQWVHFWRU>@
&DVHIRU,&7LQWKH&RQVWUXFWLRQ6HFWRU
2SHUDWLRQVLQWKHVHFWRUDUHJHQHUDOO\UHDOLVHGWKURXJKSURMHFWVZLWKZHOOGHILQHGVWDUWLQJDQGILQLVKLQJOLQHV
DQGSUHGHILQHGRXWFRPHV7KHVHSURMHFWVDUHRIWHQFRQGXFWHGE\ILUPVFROOHFWLYHO\PRUHRIWHQLQDVVRFLDWLRQZLWK
RWKHU VSHFLDOLVHG VHUYLFHV SURYLGHUV HDFK RI ZKRP FDQ EH FRQFHSWXDOLVHG DV D ILUP 7RJHWKHU ZLWK RWKHU
VWDNHKROGHUVWKH\PDNHXSWKHLQGXVWU\5HVHDUFKHUVKDYHDUJXHGIRUWKHUHOHYDQFHRIQHZSURGXFWLRQSKLORVRSKLHV
XQIROGLQJ LQ PDQXIDFWXULQJ WKDW UHTXLUH SURGXFWLRQ DFWLYLWLHV WR EH DQDO\VHG DV SURFHVVHV DV DJDLQVW IXQFWLRQV
FRQWUROOHG IRU VXFK FRQFHSWV DVPLQLPDO YDULDELOLW\ DQG F\FOHWLPH>@ZLWK FRQWLQXRXV DWWHQWLRQ WR UHGXFHZDVWH
SURFHVVHVPDWHULDOHWF7KLVSURFHVVEDVHGYLHZRIFRQVWUXFWLRQLVVHHQDVWKHEDVLVIRUDQHZ,&7DJHQGDIRUWKH
VHFWRU+RZHYHUFRQVWUXFWLRQILUPVDUHRIWHQVORZWRH[SORLW,&7>@DQGWKHLQGXVWU\LQYHVWVOLWWOHLQ,&7ZLWKRQO\
DIHZFRQWUDFWRUVEHLQJDEOHWRIXOO\LQWHJUDWH,&7LQWRWKHLUEXVLQHVVSURFHVVHVDQGVHUYLFHGHOLYHU\V\VWHPV
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VHH
7DEOH
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/DFNRIFRQVROLGDWHGSURMHFWLQIRUPDWLRQDWRQHSODFHGHOD\VGHFLVLRQPDNLQJDQGLPSDLUVSURMHFWFRQWURODQG
PRQLWRULQJ,&7UHSUHVHQWVWKHRQO\ZD\WREULGJHWKLVJDS
0DQ\WRPDQ\UHODWLRQVKLS
DQGWHPSRUDU\FRPELQDWLRQRI
SDUWLHV
$WDQ\SRLQWLQWLPHWHDPPHPEHUVDUHSRWHQWLDOO\PHPEHUVRIGLIIHUHQWSURMHFWVSHUIRUPLQJVDPHVLPLODURU
FRPSOHWHO\GLIIHUHQWUROHV$VWDQGDUGLVHGSURFHVVYLHZDVDJDLQVWDIXQFWLRQYLHZHQDEOHGVXEVHTXHQWO\
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
6XSSO\6LGH'ULYHUV
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GHYLFHV WHFKQRORJLFDO DGYDQFHV DQG UREXVW DOOZHDWKHU GHYLFHV LQFUHDVLQJ EDQGZLGWK DYDLODELOLW\ ORZFRVW
DOWHUQDWLYHVSUROLIHUDWLRQDQGSRVVLELOLWLHVRYHURSHQVRXUFHLQWHJUDWLRQFORXGEDVHGLQIUDVWUXFWXUHDQGVHUYLFHVDOO
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
7KH&DVHIRU,&7IRU60(V
,QWRGD\
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LPSURYHLQQRYDWLYHSRZHUDQGFRPSHWLWLYHQHVVHVSHFLDOO\WRGHYHORSDJOREDOQHWZRUNRISURGXFWH[FKDQJH,QGHHG
,&7 KDV EHFRPH D XWLOLW\ LWHP MXVW OLNH HOHFWULFLW\ >@ )RU H[DPSOH LQFUHDVLQJ ZLUHOHVV SHQHWUDWLRQ E\ 
SHUFHQWDJHFDQOHDGWRDQLQFUHDVHLQJURVVGRPHVWLFSURGXFWRIDERXW>@(VVHQWLDOO\WKHUHDUHWKUHHZD\VLQ
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 
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VWUDWHJLHVDQGSODQVXELTXLW\RIWKH,QWHUQHWRYHUIL[HGRUZLUHOHVVQHWZRUNVZLOOGHILQLWHO\IROORZ
3UHYDOHQFH RI ZHEEDVHG
VHUYLFHV RYHU PXOWLSOH
GHYLFHV
:HEEDVHGDSSOLFDWLRQVDQGVHUYLFHVDUHFXUUHQWO\WKHQRUPDQGDVDGLUHFWIDOORXWWKHUHLVDQHHGWRGHSOR\D
YDULHW\ RI FKDQQHOV  IRU VHUYLFH GHOLYHU\ IRU XVHUV WR FRQVXPH VHUYLFHV DQ\WLPH [ DQ\ZKHUH WKURXJK
XELTXLW\RIWKH,QWHUQHWDQGDQ\KRZWKURXJKPXOWLSOHFKDQQHOV%HVLGHVPDNLQJDYDLODEOHVHUYLFHVKLWKHUWR
LQDFFHVVLEOHQHZFKDQQHOVJLYHXVHUVKDYHDIUHHFKRLFHWRDFFHVVDVHUYLFHXVHUVZRXOGFKRRVHWKHRQHWKDW
UHDOLVHVWKHKLJKHVWUHODWLYHYDOXHIRUWKHP
&RQYHUJHQFH RI YRLFH WH[W
DQG YLGHR VHUYLFHV RYHU ,3
EDVHGQHWZRUNV

$OO,3EDVHGQHWZRUNVDUHJUDGXDOO\EHFRPLQJDSUHIHUUHGWHFKQRORJ\DVYRLFHYLGHRDQGGDWDFRQYHUJHRQWR
DVLQJOHV\VWHPUHGXFLQJWKHFDSLWDOH[SHQGLWXUHIRUVHUYLFHSURYLGHUV2UJDQLVDWLRQVDUHPLJUDWLQJIURPPXOWL
SODWIRUPEDVHGQHWZRUN LQIUDVWUXFWXUH WRDVLQJOH,3EDVHGQHWZRUNZLWK WKH ODWWHUDFWLQJDVDFDWDO\VW IRUDQ
RUJDQLVDWLRQ¶VQHWZRUNFRQYHUJHQFHEHWZHHQYRLFHGDWDDQGYLGHR LQIUDVWUXFWXUH7KHDYDLODELOLW\RI**
ZLOOIXUWKHUHQKDQFHTXDOLW\DQGVSHHGDOORZLQJQHWZRUNVWRPDQLIHVWWKHIXOOH[WHQWRIWKHLUFDSDELOLWLHV
,QFUHDVLQJ EDQGZLGWK
DYDLODELOLW\DQGDIIRUGDELOLW\
7KH,QWHUQHWUHYROXWLRQLVEHLQJLQIOXHQFHGE\WHOHFRPSOD\HUV¶VWUDWHJLHVWRUHGXFHFRVWRIDFFHVV6PDUWSKRQH
FRVWVDUHIDOOLQJUDSLGO\DVSOD\HUVDFKLHYHVFDOHHFRQRPLHVHYHQDVWKHH[SDQVLRQRI**VHUYLFHVLVOLNHO\
WRUHGXFHFRQQHFWLYLW\FRVWV:LWKWLPHWKHUHIRUHEDQGZLGWKKXQJU\DSSOLFDWLRQVDQGVHUYLFHVZRXOGEHFRPH
PRUHFRPPRQ
/RZFRVWDOWHUQDWLYHV 0DVVLYHHFRQRPLHVRIVFDOHZLOOOLNHO\GULYHGRZQSULFHVIRUORZHU̻HQG3&VWDEOHWVDQGVPDUWSKRQHVVXFKWKDW
ODUJHQXPEHUVRIOHVVDIIOXHQWIDPLOLHVLQHPHUJLQJPDUNHWVFRXOGDIIRUGWKHP7KLVZLOOIXUWKHULQFUHDVHVFDOH
DQGHQDEOHHYHQ OHVVH[SHQVLYHGHYLFHV VXFKDV WKHVPDUWSKRQH7KLVYLUWXRXVFLUFOHZLOO DOVRPDNH
SRVVLEOHWKHSHUHQQLDOO\LPSURYLQJVPDUWSKRQHDVZHOODVWKHWDEOHW'HORLWWH
3UROLIHUDWLRQ DQGSRVVLELOLWLHV
RYHURSHQVRXUFH
2SHQ6RXUFHSURPLVHVEHWWHUTXDOLW\KLJKHUUHOLDELOLW\PRUHIOH[LELOLW\ ORZHUFRVWDQGDQHQGWRSUHGDWRU\
YHQGRUORFNLQ6LQFH266GRHVQRWOLPLWRUUHVWULFWZKRFDQXVHWKHVRIWZDUHWKHW\SHRIXVHURUWKHDUHDVRI
EXVLQHVV LQZKLFK WKH VRIWZDUH FDQ EH XVHG WKLVPDNHV IRU RSSRUWXQLWLHV IRU FXVWRPLVDWLRQ DQG FRPPXQLW\
LQQRYDWLRQ ZLWKLQ DJHQFLHV DV ZHOO DV ZLWK RWKHU VWDNHKROGHUV FLWL]HQV DQG 60(V :DULQJ DQG0DGGRFNV

&ORXGEDVHG LQIUDVWUXFWXUH
DQGVHUYLFHV
$GYDQFHV LQ FORXG FRPSXWLQJPDNH LW SRVVLEOH IRU DJHQFLHV WR VKDUH WKH VDPH ,&7 LQIUDVWUXFWXUH WR DFFHVV
VRIWZDUHVHUYLFHVDQGGDWDVWRUDJHWKURXJKUHPRWHLQIUDVWUXFWXUHPDNLQJLWSRVVLEOHIRU,&7WREHFRPHDQHZ
³XWLOLW\´PRGHO)RUDQRUJDQLVDWLRQWKHUHIRUHIRUDVHWRUYDULDEOHXVDJHEDVHGIHHDQGVRPHWLPHVIUHHLW
FRXOGFRQWUDFWZLWKDSURYLGHUWRGHOLYHUDSSOLFDWLRQVFRPSXWLQJSRZHUDQGVWRUDJHYLDWKHZHE&RPSXWLQJ
WKHUHIRUH EHFRPHV ORFDWLRQ DQG GHYLFHLQGHSHQGHQW DQG FRPSXWLQJ WDVNV DQG LQIRUPDWLRQ DUH DYDLODEOH
DQ\WLPHDQ\ZKHUHIURPDQ\GHYLFH²VRORQJDVWKHUHLVDFFHVVWRWKH,QWHUQHW$*,02
,&7IRU60(VLQ&RQVWUXFWLRQ
/RYHDQG,UDQL>@QRWHG,&7DGRSWLRQLVVXHVVKRXOGWDNHLQWRDFFRXQWUHOHYDQFHDIRU60(VLQWKHVHFWRUE
IRU,&7DGRSWLRQE\60(VLQJHQHUDODQGFIRU,&7DGRSWLRQLQFRQVWUXFWLRQVHFWRU)LJXUH)LJXUHVKRZVWKH
FRPSOH[LWLHV FDXVHG GXH WR WKH LQWHUVHFWLRQ RI GHPDQGVLGH IDFWRUV VXSSO\VLGH IDFWRUV DQG VSHFLILFLWLHV RI WKH
FRQVWUXFWLRQVHFWRU7KHVHFRPSOH[LWLHVKDYHEHHQHQFDSVXODWHGDV³GHILFLW´DUHDVIRUWKHVHFWRUZKLFKKDVUHVXOWHG
LQORZDGRSWLRQRI,&7E\WKHFRQVWUXFWLRQVHFWRULQJHQHUDODQG60(VLQWKHFRQVWUXFWLRQVHFWRULQSDUWLFXODU>@
7KURXJK D GHWDLOHG OLWHUDWXUH UHYLHZ DQG H[SHUW LQWHUYLHZV WKH IROORZLQJ GHILFLW DUHDV UHOHYDQW WR WKH LVVXH RI
DGRSWLRQRI,&7E\60(VLQWKHFRQVWUXFWLRQVHFWRUZHUHLGHQWLILHG>@

• &ROODERUDWLRQ'HILFLWZLWK,&7QHWZRUNVDQGDSSOLFDWLRQVOLNHNQRZOHGJHPDQDJHPHQWV\VWHPVVRFLDOPHGLD
DQGRWKHU:HEV\VWHPVWKDWDOORZV\QFKURQRXVDQGDV\QFKURQRXVH[FKDQJHRIGDWD
• 6WDQGDUGLVDWLRQ'HILFLWZLWKVWDQGDUGLVHGSURFHVVHVDFURVVWKHLQGXVWU\
• 6HUYLFH'HOLYHU\'HILFLWZLWKFXVWRPHUFHQWULFDSSOLFDWLRQVEDFNHGXSE\DSSURSULDWHFDSDFLW\EXLOGLQJ
LQWHUYHQWLRQVDQGSROLF\OHYHOSUHVFULSWLRQVDQGHQIRUFHPHQW
• (IILFLHQF\'HILFLWZLWKDSSURSULDWHSURFHVVUHHQJLQHHULQJHIIRUWV
• 'HFLVLRQ6XSSRUW'HILFLWZLWKRQGHPDQGGDWDDYDLODELOLW\VWDWLVWLFDODQDO\VHVWUHQGVDQGIRUHFDVWV
• 7UDQVSDUHQF\'HILFLWZLWKQHFHVVDU\LQIRUPDWLRQGLVVHPLQDWLRQDQGDZDUHQHVVEXLOGLQJHQIRUFLQJUXOHVDQG
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• 'HPRFUDWLVDWLRQ'HILFLWZLWK,&7LQIUDVWUXFWXUHDSSOLFDWLRQVDWDIIRUGDEOHUDWHV
)LJ&RPPRQDOLW\RI,VVXHVWREHDGGUHVVHGIRU,&7DGRSWLRQIRU60(VLQWKH,QGLDQ&RQVWUXFWLRQ,QGXVWU\
)URP)LJXUHWKLVSDSHUEXLOGVRQSUHYLRXVZRUNLQWKHIROORZLQJDUHDV

• ,WWDNHVLQWRDFFRXQWPRUHKROLVWLFDOO\WKHLQIRUPDWLRQUHTXLUHPHQWVRIDOOVWDNHKROGHUVLQFOXGLQJWKHHQGXVHUV
UHJXODWRUVDQGWKHLQGXVWU\DVVRFLDWLRQV
• ,WSUHVHQWVWKUHHYLHZVDVLOOXVWUDWHGDERYHWRSURYLGHLQIRUPDWLRQDQGVHUYLFHVWKHSURMHFWYLHZWKHILUPYLHZ
DQGWKHLQGXVWU\YLHZ
• ,WKDVDSUHGRPLQDQWWKHPDWLFIRFXVRQWKH60(VHJPHQWRIWKHLQGXVWU\LQDQRYHUDOOHIIRUWWREULQJDERXW
HTXLWDEOHGHYHORSPHQWRIWKHVHFWRUDQG
• ,WDOVRWDONVDERXWLQVWLWXWLRQDODUUDQJHPHQWVWRRSHUDWLRQDOLVHWKHVROXWLRQV
5HVHDUFK0HWKRGRORJ\
6FHQDULRWKLQNLQJRUSODQQLQJFRQFHUQVSODQQLQJEDVHGRQWKHV\VWHPDWLFH[DPLQDWLRQRIWKHIXWXUHE\SLFWXULQJ
SODXVLEOHDQGFRQVLVWHQWLPDJHVRIWKHIXWXUH>@'HOSKLLQWXUQDWWHPSWVWRGHYHORSV\VWHPDWLFDOO\H[SHUWRSLQLRQ
FRQVHQVXVFRQFHUQLQJIXWXUHGHYHORSPHQWVDQGHYHQWV1XPHURXVUHVHDUFKHUVKDYHVWUHVVHGWKDWERWKDSSURDFKHVDUH
EHVW VXLWHG WR EH FRPELQHG 'XH WR WKHLU SURFHVV VLPLODULW\ WKH WZR PHWKRGRORJLHV FDQ EH HDVLO\ FRPELQHG
*HQHUDOO\VSHDNLQJ WKHRXWSXWRI WKHGLIIHUHQWSKDVHVRI WKH'HOSKLPHWKRGFDQEHXVHGDV LQSXWIRU WKHVFHQDULR
PHWKRG DQG YLFH YHUVD ,Q WKLV FDVH WKH PHWKRGRORJ\ DGRSWHG ZDV WKH 3URVSHFWLYH 3URFHVV $SSURDFK 8VLQJ
6FHQDULR3ODQQLQJ7HFKQLTXHVLQFRQMXQFWLRQZLWK'HOSKLZLWKLQGXVWU\H[SHUWVDFURVVWKHERDUG$VFHQDULRLVWKH
VHW IRUPHGE\ WKHGHVFULSWLRQRID IXWXUHVLWXDWLRQDQG WKHFRXUVHRIHYHQWV WKDWHQDEOHVRQH WRSURJUHVV IURPWKH
RULJLQDOVLWXDWLRQWRWKHIXWXUHVLWXDWLRQ>@6FHQDULR3ODQQLQJ63LVDGLVFLSOLQHGPHWKRGIRULPDJLQLQJSRVVLEOH
IXWXUHV WKDWRUJDQLVDWLRQVLQGXVWULHVKDYHDSSOLHG WRDJUHDW UDQJHRI LVVXHV >@$OVRFDOOHG VFHQDULR WKLQNLQJRU
VFHQDULR DQDO\VLV LW LV D VWUDWHJLF SODQQLQJ WRROPHWKRG WKDW HQDEOHV WKH GHYHORSPHQW RI IOH[LEOH ORQJWHUPSODQV
>@5DQNLQJWKHLVVXHVDQGWUHQGVDFFRUGLQJWRD/HYHORILPSDFWXSRQWKHVWUDWHJLFTXHVWLRQDQGEGHJUHHRI
XQFHUWDLQW\OLNHOLKRRGRIRFFXUUHQFHIRXUGLIIHUHQWVFHQDULRVDV LOOXVWUDWHGZDVFRQVWUXFWHG)LJXUH7KHPRVW
IDYRXUHG*OREDOO\&RPSHWLWLYHZDVWKHQGHYHORSHGIXUWKHUIRUHODERUDWLRQ
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
)LJ,OOXVWUDWLYH)RXU6FHQDULRV
7DEOH,QGLFDWLYH5HTXLUHPHQWRI6WDNHKROGHUVDWWKH3URMHFW)LUPDQG,QGXVWU\/HYHO
6WDNHKROGHU ,QGXVWU\/HYHO )LUP/HYHO 3URMHFW/HYHO
2ZQHUV /DQGXVHSROLFLHV
5HJXODWRU\5HTXLUHPHQW
0DUNHWUDWHV
0DWFKPDNLQJ
$GYRFDF\IRUXPV
6WDWLVWLFDODQDO\VHVDQG7UHQGV
*HRGDWDEDVHGODQGVFDSHSODQQLQJ
.QRZOHGJH0DQDJHPHQW
)XOO\LQWHJUDWHGLQWHUQDO,&7V\VWHPV
,&7LQIUDVWUXFWXUHDQGFRPPRQ
DSSOLFDWLRQV
3URFXUHPHQW
3URMHFW7UDFNLQJDQG0RQLWRULQJ
8VDJHRISURMHFWOHYHO,&7DSSOLFDWLRQV

3ODQQHUV *HRGDWDEDVHGODQGVFDSH
SODQQLQJ
)RUXPV
/DQGYDOXDWLRQDQGDFTXLVLWLRQ
GDWD
6WDWLVWLFDO7UHQGV
3DUWLFLSDWLRQDQGPDUNHWLQJRI
VNLOOV
2QOLQH3DUWLFLSDWLRQ
/DQGYDOXDWLRQDQGDFTXLVLWLRQGDWD
.QRZOHGJH0JPW
,QWHJUDWHGLQWHUQDO,&7
,&7LQIUDVWUXFWXUHDQGFRPPRQ
DSSOLFDWLRQV
3URFXUHPHQW
3DUWLFLSDWLRQLQ2QOLQH0HHWLQJV
&ODULILFDWLRQV
$OHUWV	5HPLQGHUV
'HVLJQHUV )RUXPVIRUSDUWLFLSDWLRQ
0DWFKPDNLQJ
3DUWLFLSDWLRQDQGPDUNHWLQJRI
VNLOOV
2QOLQH3DUWLFLSDWLRQ
.QRZOHGJH0JPW
,QWHJUDWHGLQWHUQDO,&7
,&7LQIUDVWUXFWXUH
3URFXUHPHQW
*,6%,0&$'HWF
3DUWLFLSDWLRQLQ2QOLQH0HHWLQJV
&ODULILFDWLRQV
$OHUWV	5HPLQGHUV
&RQWUDFWRUV 5HJXODWRU\5HTXLUHPHQW
0DUNHWUDWHV
0DWFKPDNLQJ
)RUXPVIRUSDUWLFLSDWLRQ
3DUWLFLSDWLRQDQGPDUNHWLQJRI
VNLOOV
6WDQGDUGVDQG*XLGHOLQHVDGRSWHG
)XOO\LQWHJUDWHGLQWHUQDO,&7V\VWHPV
,&7LQIUDVWUXFWXUHDQGFRPPRQ
DSSOLFDWLRQV
.QRZOHGJH0JPW
3URFXUHPHQW
8VDJHRISURMHFWOHYHO,&7DSSOLFDWLRQV
5HDOWLPHSURMHFWPDQDJHPHQW
$OHUWV5HPLQGHUV
2QVLWHXVDJHRIDSSOLFDWLRQV
(QG8VHUV 0DUNHWUDWHV
0DWFKPDNLQJ
)RUXPVIRUSDUWLFLSDWLRQ
(QGXVHUFRQYHQLHQFHVDQGXWLOLWLHV 3URMHFW7UDFNLQJ
8VHUFRQYHQLHQFHV
$OHUWV5HPLQGHUV
0RELOHDSSOLFDWLRQV
5HJXODWRUV /DZVDQGUHJXODWLRQV
.QRZOHGJH([FKDQJH
6WDWLVWLFDO7UHQGV
.QRZOHGJH0DQDJHPHQW
 3HULRGLFDOPRQLWRULQJDQGHQIRUFHPHQW
,QGXVWU\
$VVRFLDWLRQ
,QGXVWU\(YHQWV
5HTXLUHPHQWHOLFLWDWLRQ
6WDQGDUGVJXLGHOLQHV
2QOLQH3DUWLFLSDWLRQDVDQGZKHQ
UHTXLUHG
)XOO\LQWHJUDWHGLQWHUQDO,&7V\VWHPV
2QOLQH3DUWLFLSDWLRQDVDQGZKHQ
UHTXLUHG
$GYRFDF\
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6WDNHKROGHU ,QGXVWU\/HYHO )LUP/HYHO 3URMHFW/HYHO
5HTXHVW&RPPHQWV
6WDWLVWLFDO7UHQGV
.QRZOHGJH0DQDJHPHQW
,&7LQIUDVWUXFWXUHDQGFRPPRQ
DSSOLFDWLRQV
&RQFHSWXDOLVLQJWKH/DQGVFDSH
7KHUHLVDGLUHFWUHTXLUHPHQWIRU,&7V\VWHPVWRWUDQVIRUPWKH60(FHQWULFVHFWRUVLPLODUO\ LW LV LPSRUWDQW WR
DFNQRZOHGJHWKHQHHGIRUDSSURSULDWHHFRQRPLHVRIVFDOHDGRSWLQJFRPPRQVWDQGDUGVSURWRFROVDQGJXLGHOLQHVIRU
VROXWLRQV WKDW DUH LQWHURSHUDEOH WR PHHW WKH LQIRUPDWLRQ QHHGV RI DOO VWDNHKROGHUV >@>@ +RZHYHU GLIIHUHQW
UHTXLUHPHQWVRILQIRUPDWLRQDQGVHUYLFHVHPHUJHDWHDFKRIWKHOHYHOVRISURMHFWILUPDQGLQGXVWU\7DEOHSUHVHQWV
DQLQGLFDWLYHVHWRIUHTXLUHPHQWVIRUWKHVWDNHKROGHUVDWHDFKRIWKHVHOHYHOV

&ORXGEDVHG LQIUDVWUXFWXUHVDQGRSHQVRXUFHQHHG WREHFRQVLGHUHG IRUGLIIHUHQWFRPSRQHQWVRI WKHVROXWLRQ WR
PDNHWKHVHVROXWLRQVDIIRUGDEOHWRVPDOOHURUJDQLVDWLRQV,WLVUHFRJQLVHGWKDWD7RWDO&RVWRI2ZQHUVKLSFRPSDULVRQ
QHHGVWREHPDGHEHIRUHPDNLQJDVSHFLILFFKRLFHDQGDEODQNHWSUHIHUHQFHLVQRWDGYLVDEOH:KLOVWWKHVHLVVXHVDUH
EH\RQG WKH VFRSHRI WKLV SDSHU )LJXUH  SUHVHQWV WKH GLIIHUHQW FRPSRQHQWV RI WKH FRPSRVLWH ,&7 ODQGVFDSH DQG
WUHQGVIRUWKHEXLOGLQJFRQVWUXFWLRQLQGXVWU\DWHDFKRIWKUHHOHYHOVRISURMHFWILUPDQGLQGXVWU\
)LJ&RPSRQHQWVRIWKH&RPSRVLWH,&7/DQGVFDSHIRUWKH%XLOGLQJ&RQVWUXFWLRQ,QGXVWU\
&RQFOXVLRQ
7KH,&7ODQGVFDSHIRUWKHFRQVWUXFWLRQVHFWRULVVWLOOSUHGRPLQDQWO\IUDJPHQWHG6ROXWLRQVDUHWKHUHIRUHQHHGHG
)RUH[DPSOH WKHGLIIHUHQW FDWHJRULHV LQ WKH VROXWLRQ ODQGVFDSHFRXOGEH IXUWKHUGHFRPSRVHGDQGFXVWRPLVHG LQWR
PRGXOHV WKURXJK D FRQFHSWXDO ³UDFN´ EDVHG RQ SUHDJUHHG LQGXVWU\ZLGH VWDQGDUGV SURWRFROV DQG JXLGHOLQHV WR
FUHDWHLQWHURSHUDELOLW\$GKHUHQFHWRVXFKJOREDOO\DFFHSWHGVWDQGDUGVWRJHWKHUZLWKWKHDGYDQWDJHVPDGHDYDLODEOH
Industry Firm Project
POLICIES AND 
PROTOCOLS
SHARED 
INFRASTRUCTURE
APPLICATIONS AND 
DATABASES
Interoperability and Security Guidelines
Pre-Agreed Industry-wide processes and protocols
User-Driven Content
Regulatory Requirements
Matchma-
ker Service
Landscape
Planning
Statistical 
Analyses
Forecasts 
and Trends
CRM ERP
eProcure-
ment
Web 2.0 based collaborative solutions
(exchange of voice, text, graphics, video over secure IP networks)
Project
Mgmt
Alerts & 
Reminders
Payment 
Utilities
Centrally Hosted/Managed Cloud-Based Data Centres
Secure and Privileged NetworksOpen Networks
Whole of Industry Portal
Firm Portals/Websites
Data Warehouse and 
Data Mining Solutions
Spatially and Temporally Seamlessly Integrated Databases
Social 
Media
Project Portals/Websites
Customer 
Feedback
BIM, CAD and Other 
Engineering Solutions
Electronic Office 
Solutions
Multi-stakeholder Knowledge Management Systems
453 Anil Sawhney et al. /  Procedia Engineering  85 ( 2014 )  446 – 453 
E\XELTXLWRXVQHWZRUNVDIIRUGDEOHGHYLFHVDQGFORXGVHUYHGDSSOLFDWLRQVDQGVHUYLFHVZRXOGHQVXUH WKDW WKHEHVW
SODWIRUPLVSUHVHQWHGWR60(¶V8VHUVZRXOGWKHQQHHGWRPDNHDFKRLFHRIPRGXOHVIURPWKHUDFNGHSHQGLQJXSRQ
WKHLUVXLWDELOLW\IRUWKHLURSHUDWLRQVDWHDFKRIWKHWKUHHOHYHOVRISURMHFWILUPDQGLQGXVWU\,QVRPHUHVSHFWVWKLVLV
KDSSHQLQJ WKURXJK WKHXVHRI%XLOGLQJ,QIRUPDWLRQ0RGHOOLQJ6ROXWLRQFRQFHSWXDOLVDWLRQPXVWKRZHYHUFRQVLGHU
DQGDFNQRZOHGJH WKDWGDWD LQWHJUDWLRQDQG LQWHURSHUDELOLW\ FDQFRPSOHWHO\ WUDQVIRUP WKH LQGXVWU\7KLVPD\QHHG
IXUWKHU VWUDWHJLF URDGPDSV DQG VXSSRUWSURPRWLRQE\ UHJXODWRUV DQGRU LQGXVWU\ DVVRFLDWLRQV WRPDQDJH DQGGULYH
WKLVWUDQVLWLRQ
5HIHUHQFHV
>@2(&'6PDOODQG0HGLXP6L]HG(QWHUSULVHV/RFDO6WUHQJWK*OREDO5HDFK2(&'2EVHUYHU
>@3HWHU('/RYH=DKLU,UDQLDQG'DYLG-(GZDUGV,QGXVWU\&HQWULF%HQFKPDUNLQJRI,QIRUPDWLRQ7HFKQRORJ\%HQHILWV&RVWVDQG5LVNVIRU
6PDOOWR0HGLXP6L]HG(QWHUSULVHVLQ&RQVWUXFWLRQ$XWRPDWLRQLQ&RQVWUXFWLRQ±
>@0LR]]R0DUFHOD0DUWLQ%HWWV$QG\&ODUNDQG$QWRQLR*ULOR'HULYLQJDQ,7(QDEOHG3URFHVV6WUDWHJ\IRU&RQVWUXFWLRQ&RPSXWHUVLQ
,QGXVWU\±
>@$FDU(PUDK,VPDLO.RoDN<LOGL]6H\DQG'DYLG$UGLWL8VHRI,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJLHVE\6PDOODQG0HGLXP6L]HG
(QWHUSULVHV60(VLQ%XLOGLQJ&RQVWUXFWLRQ&RQVWUXFWLRQ0DQDJHPHQWDQG(FRQRPLFV±
>@0RKDPPHG$ULI-DFN6WHYHQ*RXOGLQJDQG)DU]DG3RXU5DKLPLDQ3URPRWLQJ2II6LWH&RQVWUXFWLRQ)XWXUH&KDOOHQJHVDQG2SSRUWXQLWLHV
-RXUQDORI$UFKLWHFWXUDO(QJLQHHULQJ
>@-DFN6WHYHQ*RXOGLQJ)DU]DG3RXU5DKLPLDQ0RKDPPHG$ULIDQG0'6KDUS1HZRIIVLWHSURGXFWLRQDQGEXVLQHVVPRGHOVLQ
FRQVWUXFWLRQSULRULWLHVIRUWKHIXWXUHUHVHDUFKDJHQGD$UFKLWHFWXUDO(QJLQHHULQJDQG'HVLJQ0DQDJHPHQW
>@0LURVODZ-6NLEQLHZVNLDQG(GPXQGDV.D]LPLHUDV=DYDGVNDV7HFKQRORJ\GHYHORSPHQWLQFRQVWUXFWLRQ$FRQWLQXXPIURPGLVWDQWSDVW
LQWRWKHIXWXUH-RXUQDORI&LYLO(QJLQHHULQJDQG0DQDJHPHQW±
>@$QLO6DZKQH\DQG.DPDO.0XNKHUMHHH7RROVIRU0DQDJLQJ&RQVWUXFWLRQ3URMHFWVLQ,QGLD&RPLQJRI$JHZLWK1HZ$JH6ROXWLRQV
3URMHFW0DQDJHPHQW,QVWLWXWH5HVHDUFK&RQIHUHQFH&KHQQDL,QGLD
>@+HOHQ6KLHOV5RQDQ0FLYRUDQG'RORUHV2¶5HLOO\$&+,(9,1*,17(*5$7,212),&7V:,7+%86,1(66352(66(6ௗ,16,*+76
)52060(V,$',6,QWHUQDWLRQDO&RQIHUHQFHH6RFLHW\±
>@6XEKDMLW0D]XPGHUDQG$QDQG&KDWWHUMHH$%XVLQHVV3URFHVV9LHZRIWKH,PSDFWRI,&7LQ5HDO(VWDWH6HFWRU%3&:RUOG&RQIHUHQFH
%XVLQHVV3URFHVV&RXQFLO0XPEDL
>@1LYHGDQ3UDNDVK*:L0$;5ROORXWWR3URSHO'HPDQGIRU,3%DVHG1HWZRUNVZZZH[SUHVVFRPSXWHURQOLQHFRP
>@'HORLWWH7HFKQRORJ\0HGLD	7HOHFRPPXQLFDWLRQV3UHGLFWLRQV/RQGRQ
>@7HUHVD:DULQJDQG3KLOLS0DGGRFNV2SHQ6RXUFH6RIWZDUH,PSOHPHQWDWLRQLQWKH8.3XEOLF6HFWRU(YLGHQFHIURPWKH)LHOGDQG
,PSOLFDWLRQVIRUWKH)XWXUH,QWHUQDWLRQDO-RXUQDORI,QIRUPDWLRQ0DQDJHPHQW±
>@$*,02&ORXG&RPSXWLQJ6WUDWHJLF'LUHFWLRQ3DSHU2SSRUWXQLWLHVDQGDSSOLFDELOLW\IRUXVHE\WKH$XVWUDOLDQ*RYHUQPHQW
>@=KH]KX:HQ-LP.LQJDQG3DWULFN-DVND,&7DQG60(VLQ'HYHORSLQJ&RXQWULHV,$%3$'&RQIHUHQFH3URFHHGLQJV7KH,QWHUQDWLRQDO
$FDGHP\RI%XVLQHVVDQG3XEOLF$GPLQLVWUDWLRQ'LVFLSOLQHV7H[DV3S±
>@0DOFROP)RVWHU&HOOSKRQHV)XHO*URZWKLQ'HYHORSLQJ:RUOG$VVRFLDWHG3UHVV
KWWSZZZXVDWRGD\FRPWHFKZLUHOHVVSKRQHVFHOOSKRQHVB[KWP"32( 7(&,69$UHWULHYHG)HEUXDU\
>@=DUHKDQ6HODPDW1DKDULDK-DIIDUDQG+D]OLQD$EG.DGLU,&7$GRSWLRQLQ0DOD\VLDQ60(V,QWHUQDWLRQDO&RQIHUHQFHRQ0DQDJHPHQWDQG
6HUYLFH6FLHQFHYRO6LQJDSRUH3S±
>@3HWHU('/RYHDQG=DKLU,UDQL$Q([SORUDWRU\6WXG\RI,QIRUPDWLRQ7HFKQRORJ\(YDOXDWLRQDQG%HQHILWV0DQDJHPHQW3UDFWLFHVRI
60(VLQWKH&RQVWUXFWLRQ,QGXVWU\,QIRUPDWLRQ	0DQDJHPHQW±
>@(OHQD9LWNDXVNDLWHDQG5LPDQWDV*DWDXWLV(3URFXUHPHQW3HUVSHFWLYHVLQ&RQVWUXFWLRQ6HFWRU60(V-RXUQDORI&LYLO(QJLQHHULQJDQG
0DQDJHPHQW±
>@7KRPDV-&KHUPDFN6WXG\LQJ6FHQDULR3ODQQLQJ7KHRU\5HVHDUFK6XJJHVWLRQVDQG+\SRWKHVHV7HFKQRORJLFDO)RUHFDVWLQJDQG6RFLDO
&KDQJH±
>@0LFKHO*RGHW7KH$UWRI6FHQDULRVDQG6WUDWHJLF3ODQQLQJ7HFKQRORJLFDO)RUHFDVWLQJDQG6RFLDO&KDQJH±
>@3DXO6FKRHPDNHU6FHQDULR3ODQQLQJ$7RROIRU6WUDWHJLF7KLQNLQJ6ORDQ0DQDJHPHQW5HYLHZ
>@%LOJH(UGRJDQ&DUO$EERWWDQG*KDVVDQ$RXDG&216758&7,21,7,1ௗ$6FHQDULR3ODQQLQJ$SSURDFK±
>@9DQLWD$KXMD-D\<DQJDQG5DYL6KDQNDU6WXG\RI,&7$GRSWLRQIRU%XLOGLQJ3URMHFW0DQDJHPHQWLQWKH,QGLDQ&RQVWUXFWLRQ,QGXVWU\
$XWRPDWLRQLQ&RQVWUXFWLRQ±
